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Alerting Abstract SU A 

Cable may be used in design of superconducting transmission lines and is reduced in size while 
ensuring continuous supply and maintaining superconductivity on short-circuit. This is due to use of 
a thermally insulating screen and phase conductor, comprising at least one conductor in two part s, 
one hollow with superconducting and stabilised substrate, the other inside the first. 
The diagram shows a cross-section of a single phase coaxial cable with pipe conductors, comprising 
thermal layer (1), phase conductor (2), hollow part (3) with superconductor (4), stabilised substrate 
(5), normal metal part (6), return conductor (7), substrate (8), normal metal paret (9), local sections 
(10), low conductivity material (11), end (13) connection points, helium coolant (16), dielectric (18), 
and electrodes (21). 
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£724 AfiTODbl H. B - PHfiHH, FT, JI. 3yJTttC, E, A. roJietnewKO, 

roc y x ap <3T Be hkha ,.;^ay ^ h o~ « c cn &n o b a t en t c k tirt 

H Dcofioe KOHctpyKTopcKoe f5wpo W 1 TcicytfapCTBeHHoro 
(71 ) 3a^BHTeJIH Hay^ffa~fr!QCnejxOBaT€t7ifc.cKoro 3HepreT«HQGKoro 

KHCTMTVTa KM - T« M. Kp)tM)Jc3HO?GXOrO 



1 

K3 oQp eTe h na othochtch k oGnacTH 
KaGani>^Qtt TexHHKW, a hmshho* k koh<?T- 
pyKiw^ CBepxnpoBQRffuiHx KatfejreA ne? 

30»&HO, irtatTpMM&p, "PH ITpoeKTHpOHamiH 

cEepxrtpoBOijffinHX JiHHKtt 3JreKTponeper 
nan * 

Ma xapaKxepH3yeTafl ypos hhmk tokos 

KOpOTKOro saMWKBHKH j npeBtJUjaicWWMK 

eanea, m@m Ha nopflflOK, ypoaejiib homh- 

HaJlbWW^ TOKOB / a MX flJlKT^JI&HOCTfc .B 

cunbuott cTerreKH aaie«c?HT oT pftaseir 
BJieHHCKfTH cf^CTe^ H opraHHaaUKH e'e 

OOe^n^HeHH© paeoxoc nac qChoctm ... . , 
cpepxnpoBOflawero ica^ena, cpa3y,*e noc- 
Jie npefcpameHHfl p©*cHMa kopotkopo Satou- 
kskk« 9 itKHKW ^6KTponepeflaw/ nsnfi- 

Vofl |7p<?eKTKpoBaHrffI CB^pxnpQBOXlffti(ero 

KaoejiRj CytaecrBywT ochobhwq koh- 
uemtWH b nonxcme k peuienww yKaaatf-? 

n#p»a« OaawpyeTOT wa mhshhh, *ito 
CBepxnpOBa^imuHe oeoftCTBa KaGeJin jqtuufr- 
HW coxjpaKHXbcfl b Tenesmi acerc* nepHQ~ 
ja:a TOK9Boit nepsrpySKtf, npw 3t^m qb©px-- q 



10 



^5 



20 



25 



vaTbcn ot' 3HeproCHCxeMW, jiwGo ocxa- 
BaxbGH b pa<oxe e stot nepMon; bto- 

pa« — MTO AOJl^Hbl (3tjXfa COSCaHU yCJXOSKH 

oiSec ne^WBaw^iie B03Bpatn^Hfie CBepxnpo*- 

BOKHT4HX CPOttCXB B HeoTWIWHaeMOM Ka- 

• 6eixe nocTie tipeKpanieKHH neperpysKH* 
nepBow rpynnw conep^T b puecTBe 

OCHOB RUX 3 JTCMe HTOB TOi< oorpaHK^I WBaiO** 

mee ycxpoRCTBO h pa^MtaKatqji^^ np«- 
*ieM TOKoorpaHK^HBajomee /cTpoflcrBo 

cBapxnpOBoAHrne*? ynpaH/ineMoA bctsbkk 
1 1 3 , JiHfSo paaJiH^Horo pojia peaxxo- 
POB HJTH p©3QHaHCHE4X ycTpoftctti / HjyH- 
TKpyeMtw peaKiop.OB [2] . Past-«KaTeJTM 
xaKJKe Moryx 6wxb BwnoJiHe.HEJ jthCo 

TpaHMttHOHHHMH r ' CB SpXTTpOBOSH W 

mh r ho b o6ohx cny^anx kdmm^t aim n 
TOKa KopoiKO.rc? gawxaHHU oayixiecTSJt*- 
excfl Ha xerurtjM ypoBHe * 

Ochobhumk Hejaocxaxxaj^H peftlQHHtt, KG- 
noJii>3yjoiAH:x ynpaBJtfleMtae cBepxnpoao^ff- 
u^je BcxaBKB/ HHJTHrOTCrt cjte^ywmHe; 

— a Ha^HTejibHutt paCxOH CBOpxnpO— 
BOflHHKOBoro- MaTepHajia^ o6yc-noBJieHHHn 
Heo(5xoOTMOCTblo a pe>KHM^ KOpOTKOro 
3awaKawHfl coatfaTfe aHassMxeiibHoe co- 
rrpoTHBJie hhs , odecne^HBawmee s^ffieKT 
TOKOOfpaHHHeHHfl ? 
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• ^ axcyrcTBHe cTA6KJ7H3Hpy>omero 
waTepH^'a/ Kqxopwfl chksht to- * 

KoorpaHHHSHSfH, a cnefloBaTOJTbHo, .He- 

t)Qa,HHKii 4 o(j-n^E(aiacnne nOBbmien waft' '** Ten- 
TOeMKocTbw^ T.^Kfte K4UC cBtftoeiu £ 

- HeoGXOflHMOCTb C03^8HHH CHeUH- 

ari&Hofl' ahnapaxypbi ynpaBJieHHH h ckc- 
T.eMbr oxnaAn^HHF?; 

Ha BoccxAH^BJiiaHHe cBepxripoBCumaHX 
cboHctb Bc<r^^j<jf ti/iH novQpoyyiqro bjcjikj" 
<iqh«^ xafSajJH a. .hwhkw. * 

xopa*, nnob pesonaHCHHX ycTpotfcTBax, 
xapaKTepftH awa^KTeJifcHHe ra6apHTU ycv- 

poRCTB H HH »^CQKA« CTpHMOCTb > 

CymecTBy*ox pepjeKKn [3J, ocHasaH- 
tjue Ha ObicTpo^encTBywweM 0TKxiK)^eHrtH 

Oahsko CbjcxpoaeftOTBHe scex sthx 
y c.xp o ft o h 0 j^do x a T oil h o r Kfrofais to t*o > 
BOe bxh peine; hh" cBRaaHy c paspfcJBOM 25 
UjSTlH TOKa^ ^TO np-HBOJJHT k s,wsqit'y 

*' y&iageYmon b. Hatte/m BJiaKTpoMarHHTKott. 
2> iiepr k tf , n n pace e#B an 'm k qt opo'R *«e - 
odxouhmo npaflyoMarpKBaTfe caeuwaTtbnwa 
MOpfai, a Ta'KJKQ 1 TpecsywT- Bfifea^^nr ^ct- 

, H30ecTHO Jipuib qjiho pewe«ne t4T i 
OCteCTie*i*tBawwep cqtfpaHfeHKe c^epxnpaBO- 
iiawocTH b pa^M^ KoptfTKO.ro'",sat*Jkaf*nn 
b He ox k mo^i a gmp M or a'Heprac->roVe*^*'Va-- 35 
6&/i?r, KoTopoe 3aKji«?Haefc« & wcnOJifcao- 
»a)wn abVx, enpes cBepKnpoBo^HHKii r 

' QmiH H3 K6-TOPWK npeH Has HaUOH JUflfl^ .* 
Hfecetfttrt HOMKKaJ*t>Hora xorca, a .upyrort' - 
tfofcJa ne'perpy^Kyj . ' , n 

OflHaKo 3Ha>iH!renfcHWff BK-najj b otoh^ 4U 
moot*' cB^pxnppHOABinetr nHHHH ajreKxpo- 1 
tiSpfe^aVKV 'BHOCJHMUft "pB^PM«epaToipo^ r 

oc«?iotj5a3HarQ xjiajjarawTa H co?epmeHGT- 
B6*iHKa TaxiTOfiorJfH npoHSBQflCTBa Bbi- 45 

COKO^QMnflpaTypHWJf.' CD GpXTTp OB OjZFfHKOB 

npra^ha k HcnpiiB3 6tiafiHW b. xavrecTBe 
dC«OBHorO ' TgKpw^qymero .aJreMetfTa KO~ 
MirftaJTbHorQ pqwhms cpopxnpopo^HHica c . 
HWCDKHrtJ'- >cpHTyf^6cj<HWfft jiapaMeTpattn » 50 
T&ic, HanpHMep/ HeKQTOPHe HCOrretfoB aHHfl 
[5] r tip OB 6,a6HHU6 CO CBBpXrTPOB OflHHKOM 

Kto^Sn ndxa3ajni, hto a.eJTWHHHa noJia 

npOKKKHOBO H1I ^ ( H* ) H TOJimKHa CJias 

Cjie^oaaT©JtbHo p ecim jui*. BeceHtifl 
TOKa neperpya^K Oy^eT BtafipaH '.aHajjo- 

rKMHU^ OCKOB HOMy CJTQW, ' CBepXTJpOBO^HHK r 

to '^JT^-coxpaKp«Ttn TaKoro *e ypoBHn 
no^epi, b hqm fro roTOHHy Waoexo^WMO' 60 
«5y«aT y»enviMHTb ' no oTHoweHHw K cjioio 
OcHoiHQro CBepxrrpoBQWHWjea b KBa^pa'T 
dTHOtue^M^ TOKa neperpyaKK vt HqWHH^Jit- 

HOrO TOKa f TOJTWMHa CJIOJT CTafe.HJTH-, 

9MpyKrt4ero cflepxnposo^MHKa no neHbiueft 65 



Mepe' Ha ziBa nopRAKfl ciyAST rjpeBbtijaTB ' 

TOJTUIHHV OGKO^HOPO cnoH , flOCTHraH MHJI" 
JlKM^Tpa", . . 

nOJ^y^KTb CHepxnpOBO^HHK TftKOfl TO/1- 

taHHbi c TaKHMH KpHTtiHecKMMii rrapaMerpa" 
mh rtpn coBpeMertHOA TeicHOTTorHH npaKTH** 

D DC KOJTb Ky ' tfOTepH B TAKHX CBepX-^ 

npOBaAHHKarx c pejTHMKHofl rcoJift cBflaany 
cyryoo HejuiHeftnat cierie h h or 9aBHcii- 
Mocthio c noka3aTeneM cieneHM, 3Ha^H- 
re/it ho npeBocjioBHmeM e,aHKHuy f to npn * 
BworiHaHHM ptoporo citoh BepxnpoBojt- 
HHKd (paccHHTaHHoro * HQ pe*HM ^COpOT- 
Koro aaMNKaHHfl) BCero nrtuih b HeCKOJib- 

KO pa 3 MeHbUJeW TOJlUlHHbl, H6M Tp«6yeT" 

crt H3 Bbjuje npHBeneHHoro yc^p^HH C 1 1 , 
cxafiKwaKpoaaTb ocHoaHdft cjibtt jbcpx- 
rrpoBPBHKKa" . He y^acrcn, 

I\0 3TQMy HKGoJiee rrpocTHM « npwew- 
jieMWM riyie.M' petiieHHH hpo^smh nepe- 
rp l y 3 k m " « s'tiiREttlt'^'O 'n'ym e h H'e rt ot e p « ' 
CBepxnppHoflWMOCTw KaoeJifl Ha fipe^s 
TQKOBOft nepe'rpy3KH c nocJTQ^yjcinHM 
B'ac<?T a h m csepxnpQBoflmnrtx 

' HUH ' KB.Ge^lf "H ftS ' BWCT SB JTfl,BT HfeBUnOJl- 

HjKMtd'x ycjioBHfl Ha KaroTOBJieHwe caepx- 
rrpOBG.uHHKa, 

npaKTH'teckH BCe nOAO^HNe petueHMfi 
^BPr^afJbi. H^nocp'e^cTBeHHO c KoHctpyK- 
mtqfl Ka«eJ7f? 7 / - . % , 

Hcncv;b3 0BaHHe cTaOn/TiiaHpyKiriisft noflnox- 
KW caepxnppsoA«we^ TOKOHecymoit crtdrffe- 
mu tr KauecTETe nyTK jewirt TpaHcnopTa 

TOXa KQpOTKOrO 3af*TKaHK*l [ 6 J . 

U^iHaKo b 3tom' cnyHae BoccraHOBJie"** 
Hue CBGpxnpoDOAKMOCT« npoHcxojiHT 
iiHWb* npw orrpcjieJTeHHQM co^eraHHH 
ypOBHH Ten/ioBuhene HHft b nonjrro>KKe r 
xennojE5MKOCTn xnaxcareHTa h yc/toBHR 

- yposeHb Teanaawwe^eHMft onpQAe- 
jTHeTCfr y«ejibH&fM 3JieKTpo6onpoTHBJieHKeM 
Marepka^a noj3noifn<H k ee nepweTpoM r> 
nocKOJibKy na nep^MQHK OM T OK Q" npH HH3- 
ichx TCMncpaxypax b ^jtcTtix M©xajuiax t 
Ha6ju<maeTc« c wJibn^R , ckHH-a^eKT ; 

Ten/roeMKDcri* xAaj^areHTa onp^Ae- 
j^BeTc« ero TeMrtepaTypofl; h iiaBJieHHesM/ 
a TaKKe ko/iKweCTHoM ^JiajiareHTa b xa*^ 
GpJIG, '^TO, "B cBOia onepe'flb ; Bjikhct 
Ha cKCTeMy >c/ianoo6QcneHeHHR r napa™ 

MfiTpw pe^pHWOpaTOpa H KOHCTpyKUMW 

Katfeflfl? 

— " HHTGH^KBHOCTb TenJIOO^MQHa 33BH" 

cht ot pe*HMa Te^eHHfr ^a^areHta, 
KOTopbm OFTpecejifleTCH h omhh an bhoa ren- 
Jiosoft Marpy3Kofl/ h . onpejte/irtex koJIH- 
*iecTBO Tenna r pacc^HaaeMoro TOKOHe- 
cyineft cnaTeHoft no no^THoro BoccxaHCB- 
JiGHHff cBfepxnpoBonHMocTH , vep$3 'leMne- 
paxypHyri 3 a'SHc iimoct^ yjie/: , bHoro a/ieKT- 

Ka»<JibiR H3 nepeHHGJieHHbix (jjaKTopoa 
csffbaH co ctohmoct fefo Kaeerin . 
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HaH^onee nojinoe HcnQJibsosaHKa to- 
KQHecya|HX cpancTB aBepxnpoaoflHUKOB'o- 
ro MaT^pwana 3HaHKTentno coKpmnae.T 
pacxanw «a TOKOrtecymyw cncxeMy w- 

waeT Bf^euiHKrt tgiuioiiphtok, HpyT stom 
onTHMK^auKff cBepxnpaBaziHWtf jihrhh 

33BKCKT OT TGKHOJlOrHW H 3 TOT OB JTGH K.ff 

xh ox/ia. w-a»tanx ceKUuft , no wepB copep- 
tae!nc;TBqBaHHfl rrpouecc'os nojiy^eHtffl 
CBepxnpoea«HHKaj3 h KOKCTpyKu,nn pe^ , 
PKJKepaTOpos ra.«SapnTw KafierrH npncsnn^ 
ia»TCR k MH.HWa-rtfiHWM, # onpe,rieJTeH«»Ki 
xokqh© cjymeR cnocofiHOCTb^o coepxnpoBc^-' 
KHK.a. \' 

• Onrtako n a HacTOHmee Bpenn OtiTU'- 
MnsaunB c?ep>inpDBonHwett jihhhh 
jaJieK-TponepeitaMH B 60JibfimHOinae cJty*ia-". 

jiaex j^a'fiapKTtJ, _ 6-n;f'3KHe k mhhh- . 
M'anfeHWM, ^to HCTynaer b rlpoTWBOP©-. 
>«tfie c VcJTOB/itfMH , oO^cneMMHawtUHMH 'bob- 
apameHHf* cBepxTOOBOXimrmx c so Both, 
nocJie pa:*HMa jcoporKoro saMbifcaHKH., 

BojjHHKa,' bu no tt h e h h a h H3 Hopwa/iiaHbro 

MeTa^,J7a,, KM9ST npflMWM OU QHM Ha3Ha^i^- 

rraepi CTraCH/iHaaimw cs'epxnpoDOflHHKa' 
npn pa^jtK^Horo pazxa ' B03Myma:-wHx , 
osWaa'HHNX . co cicawaMrt MarH«T«qr f Q 
' rtoroKa / MfexaKHHOCKHKH nepeMQuieHHa^H/ 
H©' OJIH'qpo.n.BQCTfetO CBottCTB cBepxnpoEoa- 
HHKa K T.n., nepesonRWKx jroKaritHbie * 
yKa^Ttfjf c-eeptfripaBojjHHKa B Kop™a/Tt>nofe 
cocTORpa, OpM 3Tom' nofl7To>KKa Hrpaer 
pojib jflyKTKpyKsnero vi vepjTonpOBoaHoro. 
ajieMetrfa f jiog>TOMy npaKrwecicK 'rfio6o« 
y*tacTOK cBep5cnpoBOflHHK& jjoji^gh hmotb 

Q3H3KO xpaHcnopT &JIGKTpH T ieCKOrO 
TO*a* no* nojtfiojKKe b p^khmq Kopoxkoro 
BOXMtf&tjlK* 3a .C^iex HaJTi-TiHtt yKasaHHOrp 
Bb&UQ. xppowsro TfenJTOBoro KOHtaKTa, op. 

.pasorp^B, cfiep^ftpoBO.ntmeft 'T'oKohfi- 
cymfi^ <?wCTeMw; yMem&mt fc . kOTOpuft Jio 
ypoBttfl,, cjoxpaKmowero cBepxnpoBo&flWHe 
CBQftcTDa, npajCTHuepKH we yjiaeTCH, 
nocxanipicy no-repn Ha napeMfci-rKOM toks 
Haace a'^^sHb nttcx/ax MSTajuiax. Ha„no- 
pjWKK 'npeaocxojlMT' rHCTQpeawcHUe no- 
tqph b . cBepxirpoBoniirHKe , 

KaK oTMQHaJTOCfc t Bbniie , so3Bpaii^aHne 
cBfipxnposp^tfimHx caottcrB eywT oGecYie- 

ypoBHH TenJTOBUaejreHWfl b nojcmoHKe h 
ofiteM xJxajiareHTa, • *jt,o onpswejifleT ra- 
OapHTH kaeens, b ffecKontKo pas npe- 
BoaXQUfiwiie raeapHTW Ratten*, paccw~ 
xaHH«jro no rrouMTiajt'fcKOMy peKttMV* 

HaK^oJree OjiwBKOfr no TexHH^ecKOtt 

CyillHOCJH li nPK3fiaK3M K BaHBTIHeMOft 
KOWCTpykUMH HBTTflSTGH KORCTpyKUHfi 

CBepxnposaciHmero Ka6ena [ 7 ] , . co^iep^' 
' '^auaa renJioft3bnHpyiomyKi o6o;io^Ky f sk~ 

paK H3 ' GBQpxnpOBOflKHKa CO CTafl K JTH 

pyweR noflJio^KOfl h ^a^Hwn npoB.oflp)<f 
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'sKJifo^iawiUHn rro Mefrb-weR Mepe or^HK TO- 
KonpoBOfl j^Dyx flCH/t, o^ha ^mna s^n- 

GB'epxnpOBOnHHKOM H* CTa6HJTH3MPyW!4Gft 

* nofljtowKofi , a flpyraa pasM^ewa BnyTpn 
nepsotf, ' 

B yKa'aaHHOM npaTai'Hne BHyTpeViH«fl 
mina cojiepmiT cBepxnpoBOixHHK 

h rrpexiH as naHQHa nnn. n^peiioca nocTp^H- 
HQ.ro xoxa b jxhob pe'MS h H o c BrteuiHeft ?rkjt~ 
Koft, □ to fipeMn KaK nepe.j^H'Hwft tok 
nepenocHT rrmcrfc BHeuiKHfl Wa.'.B cj|yw:ae 
.nepex^aUH 3neKTpoaKoprnn TtepeMettHuM^ 

PMsatbcH KaK/JtoncwnHHreJibHwft cTa6KjT^«- 

3KpywtnwW .ajrieMeHT HDMHUaJTbH'Qro P05KKMa 
paGOTU, KOTOpwft BMeCTe c BH.^ifiHett 
noft 6yn&r y^aCTBoBa.TJa b Heceajjn toks 
rreperpyaKW« 

Ha^Hnart c orrpejienaHHon BeriwviMHt^ 
tokq£io(i neperpy3KK f 3Ha^HT&JTr>Ho Mewb- 

Cje^ ypO&HH TOKO B KppOTKOrO 3 aMHKaHHH , 

paeora Tanoro KaGon.R *h erp .coc?TP9H«e 
fiyjT/T '^K^Hfla-rtoHTHfcj KaGeriKi, b kotop6m 
nprt^TOMCKa cb epxnpoBo.uHWK-a npe^HaaHa^ 
vena xrnn HeceHKfi tqkob kopotkow 3'a-r 

MfcJK elHHfi, HMeFT JIOCTO H HCI T ^ 3 > yCMaTpK** 

aa^Mbie b Bo3Moa;H.oCTH . era ncnojibsoaa^, 
nHfl KaK. b uen^x' n^peMennoro f Tak h no- 
cTonaHoro ToKa, T'aKbtt Ka6ejTfa 06/1 aj{ a— 
et 3c gm^i , y K'a 3 a h hwmh ' swue, Ke'AOCtax— 
ksmm , xapakT.«pKfc4MVi XLnfT pBSc«M'a KQpof— 
«oro 3aMbmaKHH KaK KOHCTpyxuHH Ka6ejl^l" 
c .niayxcnoftHEJM caepxnposDjiHHKOMv taK 
pt t<r.^6Gjj?i go* cBepjcnpoBcviHHKQM/ cT.afiH.- 
jrrw3Hpyjowaf{ noAJTQMfK a . kotopo ro HeceT 
tok KDpoTicoro 3 awtiKaR Hn . 

meHne rafiapHtOB Ka'6e/r« np^ ' oGeqne^a^ 
HWH HenpepbiB norO 3Ht3pr6aKa65(cGHH« rrOT- 

pe6HTCLJTIH r Ei TO?^ ^H'GJJ^ H B 'OJiy^ae .TTO-* 
Tepti CB^pKrrpOBoAMMOCTH B pSXttfMe . KOpOT*- 
i<oro 3 a MM K a H H'fT « 

yKasaKli2i8« i;ejif> ^ocTnraeTc« t£m# 
.^tq b ceKUHoswpoBaHHOM cB*epxnpoB'ORR- 
meM Ka6e;ie nepensHMOro tok a ^ CQRQpijea- 
mew TenjibwaofiMpyKxuyic oGojnto^Ky 3Kp'aK 
•h ^ a 3 ft npOSOOTMk, BKJiW^tiaiomwW, no' 
MeHbuett Mepe cwhh TQKonpoBOJi wb Hoyx 
jicnyi, oflH.a JKH/ia »i4nQiiHeHa , p BHpe no- 
noro 3X»eMeHTa co csepxn po b Ofl H Kit qm h 
cTaCHiJiH9HpyfoaeH rrojx^o^Koft r a' ^pyraR 
pa3Meme)ja* bhvtph neppoft cTafiiuiKSMpyjo- 

nofljioKKa kaHOjo'ft cbkukk* ^"agVoro * 
npoaoflHHKa oepaaosana rjo K aJIt KWMH ( 
yvracTKaMH cTa6HJiH3upywiaero MaTQpTfaJtav 
( pa3Ae/reHHHMHr MaTepwaJioM MeHbbJeft 
3/iCKTponpoi] ojihoctm', o6e' xcnJTbt «j)aaHoro 
npoBo^HHKa. sjieKTpnseoKH aoe/iHWeHw no • 
MeHtmeR .Mepe ^ Mecxax npewHaaKaH^H^ • 
hmx ^jih noaGoenjiHeHun kohu^hwx yor- 

PQFfCTB 7 npH^gM BHyTpeHH HJ\ JKH/ia BbirXOJI — 

He Ha HOPMajjBHorQ ^jeTajuia, a toji- 
uuma f C2Ta6HJiHS|HpymGro Marepna/ia HOA"" 
ijio^KM hs npeBtjuaer 3<t>(j>^KTHBHOft rnyCK** 
Hbi npoHHKHOBSRHR nepeMe Hf-ioro tok a. 
Jipn 3 tom pa3«eJimomHM MaTepwa/toM 

no^JTO^KH MOXCQT flBjrtflTbCR K3k XtH3JteKT- i - 

PrtK , TaK w MSsTaJT-n hjih cnxias^ a eta- 
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(5«TTE> apMHPQB'a?! C B epXOPOB QHHWHM M&TO- 

' — ^repwajra" toerajura' h/ih erpiasa oGpaweHKa* 
- "kefcM p-aSAeqwocnero Maxepnana npwno*- ,-. 

npOBQ^HHKyi . . 

' AHatn^TH^^cKoe aupanceHHe napspacnpe* 
Hbro k a fien ff MQ«a t fitj t b 3 a rut c a k o t a k ; 



rtfe p A -'npnifwtt xok Ha sxcjfle Kaoejirt; 

■*» R ~"dKTi?HKOe canpp'T«BJteKH6 ?kkhw 
"hs ffo^anbHor'o Mexa/ma? 

npOBqJt*i<eR JKKJi^ _<=• yTOTOM v CO- 

*• jxe^n csepxrtpoWo£flwetf Jicrinti, A 

* j^jih' cBepxnpoBaA«tu<sro KaOe-rm, 0 
...... ^^5^^^^^. aajifiare* pwno/iHfcHHe yc- 

( 3 } 

:,! ' rV jfoAtetaMW " KPHT«woKCfro f Beet tok tiy- 

'. OflHaKo tiptf y^THHQHHH Bxorinoro. xo- 
" " " -r^'&^iiff ixfi^TW^e^ova rta'WHa©*tstt pea- 
ioSe* ^ejiHH9|fH^ 'conpaifHHneHHy caepx- 

^MarH&S'tforo naxoKa. nockon*fcy . cBepx- 

— ■'■ , na(|Bi5aa»S r " ^V jiawHBHOclSpa'sWoMV npouecoy 
"Trp&B'oEwwKy, neptoWW b HopM^^ntHoe 
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Ho M&pe • yaeiiHHOHHH R cn npoKCsconuT 
rxepepacnpejq^JieHKe TOKa Me>raiy * cpepx- 
npotJOAmaeti punoft k ranoft «3 wopMajib- 
froro MfiTa/uia^ . . v * . . 

B ripejpiapaeMO^ KQHCTpyKUHH, 6-aa- 

" ' tHBJieHHf? nopJto«KH TpatfcnopTHOMy TpKy, 
^^-^jj rt ^ft''yiE^pSHi6'nepepaenp^HaneHH« ro- 65 



5yjteT B^'e'CMe h a ' 0 xH-ny wa MopMaJibHo- 
ro Me t a Jin a / Bwno/rneHKyFo , nanpMMep, 
<E p a hc no fjTip'OBa'K^rsff »h npopoAHWxaMM t a^r 
kotopwx Ten/{oabiri<?JteKKa Cy^yr onpeno- 
h'eHW y*e ' rfap'ifMteTpoM cBepxnppBonK- 
'wK'tt '^HhwV a' oyBaTWBa'eMhJM .ew ceneHK- 
6M. Tortia" yMGHbweKHe TenjTOBWfle/reHHtf 
b TaKaPf v nt«/fe'~*ncf or>iouiennK> k Tenjioett- 
AejieHHHM B no^no>KKe xa6en* o^wuHoft 



K 5 6 



(5) 



r\ae U/„ 



p 

5 



x KatteJTR 'OCbl^HOft KOHCTpyKUKH? 

Hop^aJitHoro "NieTaJi/ia npearra- 
raenoft ko f-tc TpyKUHW KaeaJ^n; 
Ko^^t^wUHfiHT aano/THew^ifl ce- 
neHHfl ^aaHoro npoBaKH«Ka 
TKHjioft Ha viopttaJTfcHoro Me-raJt-. 
na 

jih aneT p 4>a3Hoi^o npoBOflHs^K.a * 
ckkh-cjtop. GTa6M-aH3^pyjowcro 
"''MaTepitajia noiHtno^KKH, ' • 
ycTpa'Hfe^e' "aaMteTKOPo b/imah^h anx- 
peuwx rtoTept & npoBOXt KHK ax ttHJiu 
HopMantftoro M^Ta/uTa Ha ot5tune Terpio- 
HbmeJ-ieHUK H'fteft tferko'/ qcyatecTBJiJi&T- 

GH COOTBQTCTByiOIitftM Bt46opaH flHaMQTpa 

,ks conpoTHB/re Ann csapxnpoBOfiHmeft 

'motVt 6uTb"yCTapc>BJieHhi K3 
Aywwwx' codepawe.HKft: B'aji^HHa' TertJio- 

' B?i4JieJIBHHft' B no«JlOJKKe' KaSeJJH OOfcSHHOft 

KOHCTpyKmtH paeHa: , . . 

r^e ^ - tok neporpyaKH (b^hd% tok 
Kadej7J=i) ; 

C ■ 



(7) 



p yjjeh'BHb'e ,3jiertTpoconpOTKB- 



£ - Annua Ka6e:n« t 
C .npy'roft cffcip'oHW 5 , TeTtnoBE^neJieKHR 
' p cBepxripoB'OKfluefl "^cHJie aanuwyTOij xaK 

(Ha TOft 3Ke AHHHe KaOejiRij 

^^cn (8) 
TaKHM odpaaoM, conpo tkb-tt^ h . 
caepxnpoeoA^wcft }fcwnbj «'otj>kho fiwxfj ■ » 

npa BUnOHKeKH^ yKSSdHHOrO yCTlOBHff 

(9), cyw^ap'Riafe" Torino Hwna Kfi?i b" 
n'e v nx'ttopMan^horo Mexsuuia h csepx- 
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t©jj^ho MeHrtne noT6pt b no;u,no*Ke kaee- 
im oetrMHOft KOHCTpyKUHw TaKcro *e 'fltiz- 

OAH^KO nPH npOJCO*MHHH npaKTHUeCKH 

Ha ^opManbHoro Me t aim a, najuiowKa 
csepxnpoaoAflwaft Hcunw oKwyBaeTCR b 

/lH3HpyiQWeM MUTepMOJTe tlOflJIOJKKK HMO- 
HHTOfl BHXpQBtde TOKK m • BbTfiOp TOJ11UKHH 

■cTafiHJipsHpywiuero warepweuia npAnpgKH.' 



10 



CIO) 



15 



TOKOB , paCGKMraHHOQ (Sea yne- 

• *ra fleftcTflHTejx^'KMX pasMepoB 
■rfoxaJifeKbJX y^acTKofi CTa6H7JH~ 
ajipyiomero MaTepnarra, , wto- hpk- 
bojjKt k kg fcoTopoMy hx 3<j»a- 

A — TOJUUHHa GTac5HJin3Kpyromei:o Ma*- 
?epHan£i noflJio«KH , 

•qTaeHJTK3KpyTODiera Marepwaria ,noAna*fcH 
orpaH^HBaeicw tpeGosa^H^w no CTa- 

MHHa-ntf hom pexwMe; • 

pWa Ka.6ejTFr AOCTMraeTCH B KOHCTpyx- 
Uwh ' KaeSejiH r Hcnonta^wcieM CBepx'npQBofl- 
hhkh , odJiaxtaiotuHe B H OpMa^l feHO M CC«CTOH~ 

hhh aonbWHM conppTWBne KHe^ / cTafiHnH- 
awpyfoman noj^TOWKa kotdpux otfjiaxtaeT . . 
HaneonibmHM conpoTHBJTQHHe'M TpaHcf.nppT- 
HoMy 'TOKy/ npHuew TOJicni*Ha cttapwrn- 
^Hpyjowero MaTepwa^ta rwowK noaiarifa 

b yKasaHHbft KOHCTpyKWK Ka^en^ h&k~ 
cson^nmtt eigne axi s Ten-noBtajjejieHH* bho- 
cri-r BwxpeBfcie norepw s no^jioaoce . . , 
i l;fyHTuppBaH^a y^acrr<o^ KaSenH ih^ . 
JTofiT H3 HQpMartfeHoro MeraJiJia noaBtpjmteT ■ 
npfe^oxpaHHTb GBepxnppBoflHHK katteJitf 
ot npoifcuroB » c/iy*iae r Korpa HopMa/ifc- 
Han aoHa npo^ow^ae^ pacnpacTpa'KrfT-bcfl 
no c.BepxnpoecmHH.xy f aecwoxpn wa CTa*- 

6KJTH9KpyfOW e « BO^BeftCTBKq nOttttOJfcK^i B 

momhH ajTfcHQM p^Mc'HMe ero pa5oTU* TaKoo^ 
uiy WTKpoBaifwe rroawwiaeT iremettKocTs pa- 
<5otw KaGejiH a h om'h h a j?b kom peacHMfc', . 

, Ha <J>»r. 1 rtOKaaaw non'epe^HHft pas- 
pea ottHOtfaa^oro KoaK^M a^i^Horo " Katie-* 
jth c Tpy«5HaTUMH nrpoBommKa^; na ' 
flwr, 2 - to »e, ko npoaoJjfcHwa pasjfea ? 
Ha $wr, 3 — nonepe^HWf? pasp©9 Tpax- 
^aa^oro KaGeijin c /reHTOUHUMH npOBonHH-* 
k4mm ? Ha <t>nr* 4. — nojuJic»KKa csepxnpo- , 
tjoflffwett *MJibi? *wr» 5 - sjreKTpMHecr- 
koo co^hhehhb cBepxripoBoiirtwaft wma h 
Kitraa Kg HOpMa^bHoro MeTan/ra ann np^Mcr 
t-o k q6parnoro npoaona ojJHO^aaHoro 
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kaflenH? Ha $>vtr . '€ , 1 - sapnatiTfej BfeF 

o607l0^tKy 1 M (taaHUft rrpOBOffHHK 2 r bkjiw^ 

satanH^ ^HJiy 3 b Bfuie nojioro ajieweKTa 

CO CBepXTtpoBOfl WHKOM 4 f CTa6HJTKaHpO- 
BSHHUM nO^JlOl«KOfl 5, H )KH/ty 6 tf3 wop- 

MaLnbHoro MeT&7uia f pa^MetaeHKyKi bwtph 

jiojKKDft 6, a h ajiorH^i mow no.ttno*Ke 5,4>aa- 
TOro npoBofiKHKa 2 f a o6paTHtrft npoeoA 
7, KpoMe Toro, oxaa^afl cn^py>KH ^chjiok 
9 M3' HopMajii»HprQ MeTaji/ia * CTatfH.rais'H- . 
pyjowne noj3jKo?KKH 5 r 8 o6pa90saHH ji6- 
KaJrr^HfcjMM y *-c ac t k a MVf ,10 CTat5itnit3HpyK>- 
mero MaTspna/ia^ pa3«ejreHHUMii >4aTepKa^ 
.new MerH^nieVt * 3jreKTponpOBO?n»OCT^ 11 * 
npjneM aKTHBHoe : corrpoTKBrie^Me ttqjmonc- 
KVi b npe^e^ax ce'KUHH npeBwuaeT K«jjyK-* 
THBHoe QonpotHBJTeHHe (tjasHoro npoBpft- 
nwKa*3TO« ceKuim. 

SjieKTpH^tecKo'e cowHOHHe -»K3T« 6 ,c ■ 
jkmjtow 3, a ta'K>K« >kwjiu 9 c oepaTH^M 
rrpoeojtoM 7 npoHcxdjjKT b Mec.ra'K 12, 
npextHa3Ha^ettHUX xuin noflcoejiwH^Hiifl 
KOHuesux ycrpoftcxB 13 r a npH Heofi- 

15. pwia^eHwe Ka6ejTH ocyuracTBJtnaTcrt ' 
reJineM 16 , KO*ropufl b oflHo^aa hOM Ka- 
r>eJKG c Tpy<5HarhrMM npoBoHHHKaMH ojiho- 
BpeMeioio «BJineTCR ocHO'BHoft sfieKxpo- . 

' hom Ka6e-ne c JTeKTO^t^UMii nposbjjHKKa- 

MH ocyiiieCTBJT«eTC« TSepflJiM ^eHTO^HUM 
' XCM3JieKTpK'KOM 17. 

AHCTaKUKQHHpoBaHHe npnMoro h p6- 
parHoro npoaoua b onno^aa'HOM i^a.i5ejte 
rrponcxoffHT c'noMombw . ^H9/iBKrpK«ie'CKHx 
npocianoK I8. r cHae^nHwx pjie«Tpo^a- 

MH 2 1. , , 

Tpex^asKHft Kafiejifa cojaepjKJjT .<^aau. v , 
22 f 2 3, BwnoJiKeKRbie aftaJio.rHMHo n'oKa- 
saHHOMy paapeay oAHoft $a3N, ortapuHtt - 
s/ieweMT 24 cBepxrrpoBOZimaert # whjih-**3 Ka- 
eeriH c jieHTo^HbjMH npoBOj^BHK aMii ($wr. 

Ha 4)Mr/ 6 noKaaaw sapnaHT kqhct-. 
pyKuwr KaSexiR Ha np^^pe onHb^aVKP^o 
Ka6e^iH c rpy^tiaTUMTf KoaKcka/r.kHfcaMK . 
.npoBQ^rtHKaMH'/ ' XtfVrr icoropbro otjihw- , 
Tern, Hon ^epToJt AB/i^eTca pagxtejientte 
^MJibi HS' HOpMa^noro Me-rajura k, GBfepx- 
. npOBOWHWsfi yKKnu, a T^K5Ke* paaxi^jieHwe . 
oOparHoro npoBofla v; oxBaTUBawmeft 
ero'»<KJiu HopMaxjtHoro .MeTanwa 
OeKTHBHo^i Tennon3onftu«eft, 'ttaupmiep 
BaKyyMrio^ . 

. , CeepxnpoBojimuafi «HJia 3 h D6pa"r- 
HCJfl' npHBoji' ^ cHa6?KeHw no oT^eJibHocTK 
aaxyyMnJipTHOft oCojio^ko^ 25, h anpH^ 
Map cTeuii>HOft,H DTfleJieHH ot cootbqt- 
cTBywuiKX xkxi 6 r 9 H3. HopMajifeHaro mq- 
Ta/ura, BwnoJiriaKwwx b B«xie TPS/G^a-rux 
npoBOAHKKoB, TemioHsonflUHett 2S, B 
naHHOM c^y^tae paKyyMOM. 3jt eKTpH^tec** 
Koe GOEmHHSHUe hchjt 3, 6 Me*xiy cofion, 
a Taicwe oeprafHoro - npoBofl* 7 h >KHJTfci 
:9 Me*j*y cotioft oc;yweCTBJreHO c nOMoi^tw 



09-04-08 14:13 From-GORODISSKY b PARTNERS 



+709593761 Q4 



T-698 P. 14/17 F-298 



1 1 



714510 



] 2 



ne^^BaercR onopaMH 26 a Ma-rrofl reruro- 

I7pOBQ,IJHOCT&p # 

• ro- M^T^Jia ^^TTReTca' xyMy KHT op QM 
TefiJia Ha appM** KopaTXoro aa^tbtKaHKfl, 
a xeM'n cdpop$ "rarur'a b xjiajtare^T w* 

.ctijfo npoTeK.pHHH xjrau'ar-jeHT'a, 

fin/ yrtpocTyift. KOHCTpyKri>iw *n.rm 
* HopMa-ribHoro MeTon.rra, flarcptfMep, Btf- 
hbjtBH*i»-'&* fpyttuaroft', : VH e HWTb MG- 

Hae HHCTUft'r ho OoJiee ^eweewft npopoji- 

" pywwaro; #ett9TBK>r tftfw H'a cB'fepxnpo- 

cjjyva© HcnQ^TE>3o»aHH *nepeNtbivKH \ 
CBtepxnpoaoA/pitfiro *MATepKftJ7a r k'to • 
- ~; Whtcft, Terproaofl pa3BfT3KOJT y'Ka3aHHo- 
" rb croejttttHertH'^ i IC£fc*tofe tofo, aaniriHe . 

ksk M-ieajorawiiaeMort ^ t*«k ^ oxjiawae- 
' Mart / "frplfl^M • osdi a^cne HFte' a rott , >KH TO* ' , 

npoBouHmoft ftjunsj Ka6e/iH r "HaTTpw^ep , 
^trcyiiifecT bjtkt^cj? B^MOpb^eHK^M' .tfnaCaarteH- 

TOM j TSKHW BOflOpPA./ x ITO MMeeT 

kak y«ce yKa'afciBajToer* Bbnue, shs^h- 
• r' fcstt&H&stt Wttajt' b reruToBtanejieHH« pa-^ 

■"• • pa'awef noTepf) b* cTaOwJiK3Hpyto«eM waTe- 
— pVtkrtra 4 'tro^jfoKKH / sWh^ ikbrapiax ' 
J % "cBftaana c TQJiwwtfoft h c^^fr^^^^Tp"" 
- • * • *r 6' ' *taar epp a na , t a khm k Wak * ' y^e ji mS e 

• ' O/tnaKp yMfiH^WSHHP " romiHHH hjt.h 
yXyjcmenHe sneKTponpoiaosHocTH ct^Ch- 
;tftatfpyioiijero MaTep**aJia* orpaniiH^Ho yc- 

'icafieJiH b : HOMrtHWnfeHw''pe'toTM«' , erb pa-' 

C flpyroft cTop^OHUf' KcnoJit»,sb.paHKe. 
" : " > mkkx ' c &epxnpo^aflri:HKOB* / " ksk h anpKM<sp 
^Wb a Sn (hho^h^ojiobo) f TEXHOJiorwR no- 
jiyv«HH« KOT^pti^ o6ycjraBJfHBa6T rtanH- 
uae HKodHe,BQra (Nb) ( Jid'ncripji ;^ "kflyftTH- 
" , y ' p^ider^d "^eepxnpQBOOTKK H riOAnoKKy, 

cHMacaiot Tpe4 oaa WH^*K pa^^e^TfliGmeMy 
^wj-^epHa^fy noxmawKH r KOTopwft mo* ex 

- : -pHKOMf a aaupHMep, HKO^Hew /th6o ero . 
crpiaaoM* 

jIok on fettle y^iacTKH io cT'aetinftsKpyKj'- 
Mievo, MaTapHaJia noflJiowKH S r 9 MOt'VT 
6wTfc '^a'pMKpojraKw cBepxnpoBQUHHKOM 29 r 
-^lana'firrtrtmir" npeapxHocTt. paafloJiH^cwefo » 
waTepwaJta I) noAJio>KK« 9 9i<paKa 7 yi 
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fj.KyTpOKHflff nDBepxHOCTb paaAe^iTKrtUerQ 

MATepwajia 1 1 ho^q)kkh 5 peepxnpoBOaH- 
u\&R ^hjth J Huno/mefju / HanpHMe'p, 
HHo(5na, nerwpoaa'HHOro UHpKOHHGM, 
noKpwui cnoeM b b ^ p x"n popdrhh K.a 30 , 
tskkm Kan- NbjSn ( kko'5h«~qjiqqo) 
(<|)nr . 7 ) # . 

tOKOfteCyutGft", C JTOGQ 0 M.'O C T VJ OCHOBHOft 

csepxnpoBonH'KK h we coafl^oT efl«Kyx 
Tpa NcrtQpT kmx cBepxnpo'BonfTWHK nsneft, 
a Jiwub npHDOflrtT k onpeAeJieHKOMy 
jio k ajitjK or 4y ysanHHeHKio a/reKTponpopojs- 
HOCTH, mto OHH^a^T re onoSt4fle/reHHfl 
TIPH GiaGHntf3aunH ocKOBHOro cg^pxTipo- 
BOBHKKft "H nOSDOJTflef yM£tffcUJHTf> Tp/IWH- 

ny nojjJTOjKKtr , Jiwfio yxy^umTfa h Kcxory 
HopManthoro MeT^jra, ^to npno ojiht 

l< - y M(? H b'jJfi H HSc BHXpOBHX nOT^Pb , 

f TaKoe petueHHe coa^aef npenrrocwJTKM 

K HCnO-H f*3 0B aKKK> OTXO^QB nppKSBOflCTB' 

pa3^rwuH'oro ppna. NrarM^T hhx chctsm h 
a-ieKTpHH^CKHX MaoiHH h, KpoMe xoro r - 
6a3KpyeTCR Ha cyideCTTaytowefl ■ cero'flHft 
xexHO/torHK HaneceBMH CBepxnpoaoj^HWROB , 

HaHOo-rr.ee nporpeccwanafli f Ha Qerox;- 
hrujhkr jieHfc^ TexHonorH*r nojiy^eHna • aa* 
potodok', xijir To^bwecyiuKX wujt , Hanpvt- 
Mep, KQ.ar^c^ajijaHoro TpyenaToro s<ra<5Q- 
.rrytj. Hcnontaye.T MeTajuTyprti^^cKHft cnoco© 

HJC noJjyijeHKfl, HTQ 3 H St HHTfiJT 5* HO yOPO- 

waercfl', ecjrn b tfavreaTB© pawanwiotnero 
MaTepHana b np^n'owKe npHMenwrcH , 
nanpHMep, TaxKe MarepHanM r Kair HHofiwft 
jiernpoBSHHUft pa3JiM^HtJMvi npHca»xaMH f 
jih6o* erp cnJia.BM- 

•' 'npe^cTa-B/reHHWe eapwaHTW KOHCTpyx- 
nHfl jHnoroceKti^ort Horo cBepxrrpoBon^ne- 
ro KarieJtfl nepeNseHHoro toks noaBon^- 
tar BunonHtfTB oro npa kth^igckh Ha hq- 
MKHajiBHwe' napaMQTpw nepenaw ajrekYpo- 
9HeprHH hs3 bbt-ighmo ot napaMSTpoB pa- 

»HM3 KOpOT KOrO ,3.aMttKaHHH MQGTS fiTO 

ycTanoBKM' 9 ,3weprQCHCTeMy. 



*opt»-iyna ' H3o6peTTeHH"fi 

1 T CeKunqnHpoBaHHwft cBepxnpaBojia- 
Uv^ft Ka6fejjfc nepeMenrforo toks , coaep*a** 
J4H« t endows ojwpyrotuyio oSoiroHKy,. ^KpaH 

MeHfciuett Mepe ojcemh TOKbnpoBQjq ms neyx 
*?rciin^ oxuia ^WiB .BwrrojineHa b BHije no— 
noro ^JTeneHTa oo ceepxripoBOAnvsKOM 
m , CTacSHJiK9Kpyiamea nojpio^bfl, a wpyraa 
pasMeiqeHa snyTpw nepisoft, o x ji k m a- 
io m h W C'fl tew; tfto/ c uejitki yMQKB- 
tuenHH racSapwroB Kaee/i^r, npt-r oGocne— 
^shkh HenpepapHoro 3HeprocHaO»(eHH ft 
noTpefiHTeyiH" B"t"6m VHcjre tj h cny^ae 

TIDTepH CBepXftpOBOUHMOCTH B pe*HMe KO- 

poTKoro saMEaiKaHHfl , cTaeviJTKSKpyjomaff 
nojonoHCKa xa^nott ceKUHH ^aanoro npoeoA- 
Hi^xa oSpaaoaaHa JTOKajifrtbiMtf y^acTKawn 
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HWMH MaTepHa^OM MQKbWeft 3JieKTponpo- 
' BojjHocfTWr ooe acHJiw $a3Horo npoBojjHH- 
Ka an^KTpH^ecKM coejxvfHeHW no MeHfewett 
Mope ^ Mecrax, np^ffH a 3 k&hg hhhx 
hoaco^HKH'eHMR KoHueewx ycTpoftc'-ra, npH* 
H&M ptfyTpfeHHMw WJia abinanHeHa us Hop- 
Ma-nfcH<fro mqt ann a ^ a. TanwHKa ct acn MKan" 
pyjoiAero MaTepHaJia nojurc-KKK He npestj- 
uiaaT ^(J>4i©kthbhor rjTyOKHU npoKHKHosa- 

2 ^aCejib nb n*l, o t n k V .a » - 
W If ft c r t$Mi ^to paa^e^HKXUKM Mare- 

3. Kaf5ejt& no n # *l r o t h h a id - 
m m ft jC n tgm, hto / c n&Jiitio ynpoi^HH* 
TexHOTforHH H3rproa^BHM« Kac*e/i«, pasjte- 
/uraaKM MarepHa^aM nomio *kh enywKT . 
MOTa/m H/tH cruiae., 

4. KafieJTb no nn,i~3,6 r n h H : "a"K>~ 
m h ft c h t ©m t hto t c myiwo 'yjiyMWQHHH 
cTaOHJjKaauHH xatfen*? b HOMMHan&won 
pexKM^ paCorw, cra6H/iH3HpyK)taHrt Mare- 
pnaji i|o«tio*kh apMnpoB^H c»epxn'poBoii'- / 

HMKOBfcfM MaT©pHaJTCM» 

I 

5. Kafie.ni* no nn.1/3, 4 o t* ji k-'* 
Hafo«nftcfl teM, hto oepainek- 
Han k *wre K3 HopMaJii>Horo r«fetajuia ; ' 
noBepjcHOGT^ paaji^/i^KMuero Ma'TeptfaJtti" 1 
nonjia*KW nokpyra enoeM csepxripoBOjgHH- 

K», Ha^pHMep, «H aJlorHHHOrO OCHCfBHO- 

wy cBepxnpoBOBHHKy » * % ". " 
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npHH^rwe po eHfHMaHHe rrpw 3kcnep T M»Q 
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2, * ♦ 1 Kcc7iea30BaHKa cnococOB orpa- 

npKMeHHTWbiro K KpHorejftfMM JIHHHHM 
t 3/teKTportepe^aH 1 1 , O-r^eT M 152/ 9HHH 
KM. r. M. Kp*HKaHOBcKor^, MoCKBa , 
1 9 7 3 p 

3, • 'OAHonojrynapKOflHfcift reHeparop- 
Hbin aaoiHTKbm DosflywHUft BfcjKJUO^iaTCJJt* ' ' * 
<PnpMa (<t>Pr). SKcnpecq-HHtoPMauHH, 
3jieKtpHMecKwe MawHKW' h armapftTU 1972, 

4, Taylor MJ T; Conference of 
r-ow Temperatures and Electric Power 
•Institute of Refrigeration, London,. 

1969 . 

5, tloTanOB H , tt» HsotfpaTHMOCTfc 

h aMarHH^ieHHOGTK PBepxrrpoBOB«mero cae^ 

rauH«, HHHH srepHOfi MeTanjiyprHH rm. 
H. it, EapflHHa, MocKBa, 1971. 
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